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* NOTICES * 
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damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** S hows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The ceramic heater with which it is the ceramic heater of the structure where the 
alumimium nitride sintered compact was joined on both sides of the energization section 
which consists of a heating element pattern, and junction of this alumimium nitride sintered 
compact is characterized by accomplishing by making the metallized layer of at least a kind 
of metal chosen as the non-energizing section of a plane of composition from gold, silver, 
and copper exist. 

[Claim 2] The ceramic heater according to claim 1 with which a metallized layer contains at 
least one sort of metal components chosen from platinum, palladium, titanium, and zircon 
at 0.5 - 35% of the weight of a rate. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the new ceramic heater which used the 
alumimium nitride sintered compact. It is the ceramic heater useful as a heater for 
biochemistry and physicochemistry devices with which it has the property of the 
temperature up and temperature fall rate of the whole heater corresponding to turning on 
and off of the power source of this heating element being quick, and excelling also in the 
endurance over the repeat of a temperature up and a temperature fall, and highly precise 
temperature control is required in detail in the ceramic heater of the structure by which the 
laminating was carried out to the ceramic sintered compact on both sides of the heating 
element pattern. 
[0002] 

[Description of the Prior Art] The thing of the structure which joined the ceramic sintered 
compact through the heating element pattern as a comparatively thick ceramic heater 
conventionally is known. 

[0003] The ceramic heater of this structure is manufactured by carrying out coincidence 
baking, after forming the heating element pattern of the shape of linearity of arbitration, 
line breadth, and die length by screen-stencil etc. so that a predetermined electric 
resistance value may be acquired by generation forms, such as a green sheet of ceramics, 
such as an alumina, silicon nitride, and alumimium nitride, and a press-forming object, and 
joining a ceramic green sheet and a press-forming object on the heating element pattern. 
[0004] Especially alumimium nitride is suitably used at a point with good thermal 
conductivity among the above-mentioned ceramics. 
[0005] 

[Problem(s) to be Solved by the Invention] However, the ceramic heater of the above- 
mentioned structure still had the room of amelioration in the temperature up and the 
temperature fall rate of the whole heater corresponding to turning on and off of the power 
source to a heating element, even when thermal conductivity used good alumimium nitride 
as ceramics. 

[0006] Although a certain amount of amelioration can be aimed at if a heating element 
pattern is formed in the whole alumimium nitride sintered compact about the problem of 
the temperature up and temperature fall rate of the above-mentioned whole heater, 
formation of a heating element pattern not only becomes complicated, but it becomes the 
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cause of failures, such as an open circuit and short-circuit, at the time of use. 
[0007] 

[Means for Solving the Problem] this invention persons inquired wholeheartedly that the 
above-mentioned trouble of the ceramic heater which used alumimium nitride should be 
solved. Consequently, maintaining or raising the endurance over the repeat of the 
temperature up and temperature fall for this joint by making platinum and palladium into 
the heater structure which joined the alumimium nitride sintered compact by the specific 
******** system metallized layer in the non-energizing sections other than the heating 
element pattern used as the energization section, it finds out that this problem can be 
solved and came to complete this invention. 

[0008] That is, this invention is the ceramic heater of the structure where the alumimium 
nitride sintered compact was joined on both sides of the energization section which 
consists of a heating element pattern, and junction of this alumimium nitride sintered 
compact is the ceramic heater characterized by accomplishing by making the metallized 
layer of at least a kind of metal chosen as the non-energizing section of a plane of 
composition from gold, silver, and copper exist. 

[0009] In this invention, a heating element pattern is formed between the alumimium 
nitride sintered compacts by which the laminating was carried out. The quality of the 
material of this heating element pattern is used that the well-known quality of the material 
does not especially have a limit. For example, refractory metals, such as a tungsten, 
molybdenum-manganese, tungsten carbide, and titanium nitride, are mentioned. Moreover, 
the alloy of noble metals, such as gold, silver, and platinum, or this and other metals etc. 
can be used one time. 

[0010] Moreover, what is necessary is not to restrict the configuration of a heating element 
pattern, especially magnitude, etc., and just to determine suitably in accordance with the 
configuration of the ceramic heater made into the purpose, a function, etc. What is 
necessary is generally, just to form a heating element pattern with the line breadth of 2 the 
cross section of 2000-10000 micrometers. 

[0011] In this invention, an alumimium nitride sintered compact is used that the thing of 
the quality of the material manufactured by the well-known approach does not especially 
have a limit. Generally, in order to keep thermal conductivity high, that in which alumimium 
nitride has 92% of the weight or more of purity is desirable. Moreover, the black-ized agent 
which consists of metals, such as the yttria (Y203) as sintering acid, calcia (CaO), oxygen 
of a minute amount, other molybdenum, chromium, iron, and titanium, or an oxide of 
those may also be included as a presentation of those other than the above-mentioned 
alumimium nitride. 

[0012] Moreover, the configuration of an alumimium nitride sintered compact will not be 
restricted especially if it has a plane of composition for joining mutually. For example, the 
configuration of the plate and hemisphere which have a flat side and curve side or a 
variant side, a tube-like object, etc. is suitable. 

[0013] Junction of alumimium nitride has the description of the ceramic heater of this 
invention in having accomplished by making a kind of metallized layer (henceforth a 
specific metallized layer) chosen from gold, silver, and copper exist in the non-energizing 
section of the plane of composition of this alumimium nitride sintered compact at least. 
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[0014] When a temperature up becomes possible extremely over the whole ceramic heater 
at homogeneity and a power source is turned OFF by preparing this specific metallized 
layer, while demonstrating the property of lowering the temperature quickly, it is possible 
to demonstrate the property of also being able to raise the bonding strength between the 
alumimium nitride sintered compacts which exist on both sides of a heating element 
pattern, and excelling also in the endurance over the repeat of a temperature up and a 
temperature fall. 

[0015] In this invention, a specific metallized layer may blend other components in the 
range to which the thermal conductivity is not fallen extremely. Generally, the addition of 
other starting components has 50 or less desirable % of the weight. 
[0016] for example, at least a kind of component chosen from a metal or glass 
components, such as platinum, palladium, titanium, and zircon, in order to improve - 
bonding strength — the above-mentioned range — it can add at 0.5 - 35 % of the weight 
preferably. Especially the thing for which metals, such as platinum and palladium, are used 
in the case of the metallized layer of the silver system which uses silver as a principal 
component can also prevent silver migration, and is desirable. 
[0017] Moreover, in the case of the metallized layer of the copper system which uses 
copper as a principal component, addition of metal components, such as zinc which can 
form an alloy with copper, tin, and aluminum, is desirable in order to prevent copper 
corrosion. 

[0018] In this invention, although the above-mentioned specific metallized layer is 
prepared in the non-energizing section of a plane of composition so that the energization 
section which consists of an electrode pattern linked to a heating element pattern and this 
may not be contacted, and its ********** j S good for it, it is desirable that you make it 
exist in the large range as much as possible in this non-energizing section. 
[0019] If a suitable mode is illustrated, as for the gap with the above-mentioned 
energization section, it is desirable to set up so that it may become 20% or more of the 
line breadth of the pattern of the energization section, and the thing of the area of the 
non-energizing section of a plane of composition made for 50% or more to exist in 80% or 
more of area preferably is desirable [ a specific metallized layer ], when attaining the 
purpose of this invention. 

[0020] Furthermore, although especially the thickness of a specific metallized layer is not 
restricted, generally 10-30 micrometers is suitable for it. 

[0021] One mode of the ceramic heater of this invention is shown in drawing 1 R> 1. 
Moreover, drawing 2 shows the sectional view in the plane of composition of the ceramic 
heater of drawing 1 . 

[0022] The ceramic heater shown in drawin g 1 is the mode which used the alumimium 
nitride sintered compact 1 which has the circular notch 3 in the center, and the heating 
element pattern 4 is annularly formed so that the configuration of this notch 3 may be 
suited. Moreover, 2 is an electrode for energizing to the heating element pattern 4. 
[0023] A gap is opened and the specific metallized layer 5 is formed in the non-energizing 
section in which the heating element pattern of the plane of composition of an alumimium 
nitride sintered compact does not exist so that this heating element pattern may not be 
contacted. 
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[0024] Especially the manufacture approach of the ceramic heater of this invention is not 
restricted. 

[0025] If a typical approach is illustrated, to the plane of composition of the Green object 
of alumimium nitride joined After applying the metal paste which can form a heating 
element pattern and a specific metallized layer, respectively with means, such as screen- 
stencil, To the plane of composition of an approach and an alumimium nitride sintered 
compact which carries out coincidence baking and manufactures this Green object and a 
metal paste After applying the metal paste which can form a heating element pattern and a 
specific metallized layer, respectively with means, such as screen-stencil, the laminating of 
the alumimium nitride sintered compact is carried out, and the method of calcinating and 
manufacturing a metal paste etc. is mentioned. 

[0026] In addition, 800-1500 degrees C is suitable for the baking conditions of the above- 
mentioned metal paste, and when an active metal is included, generally they are performed 
in a vacuum or a non-oxidizing atmosphere like gas, such as nitrogen, an argon, and 
hydrogen, or these mixed gas. Moreover, when an active metal is not included, baking by 
the oxidizing atmosphere is also possible. 

[0027] Generally the thing of the presentation which serves as organic binders, such as 
metals, such as a metal containing active metals, such as noble-metals;Cu;Cu-Ag;nickel- 
Cr;Ti, such as platinum and gold, and Zr, ethyl cellulose, and acrylic resin, from organic 
solvents, such as a terpineol and TEKISA Norian, if needed as a metal paste for forming a 
heating element pattern among the metal pastes used for said approach is used. 
[0028] Moreover, generally as a metal paste for forming a specific metallized layer, the 
thing of said metallizing presentation, and the above-mentioned organic binder and the 
presentation which contains an organic solvent further if needed is used. 
[0029] Generally in these metal pastes, a 1-10-micrometer thing is suitable for the 
diameter of metal particles. 
[0030] 

[Effect of the Invention] The ceramic heater of this invention has the property that the 
temperature up and temperature fall rate of the whole heater corresponding to turning on 
and off of the power source of this heating element are very quick, according to the 
synergism of the adhesive property of a specific metallized layer, and thermal conductivity 
so that I may be understood from the above explanation. 

[0031] Therefore, it becomes possible to offer the ceramic heater in which very highly 
precise temperature control is possible. 

[0032] Moreover, since the junction force of a specific metallized layer and an alumimium 
nitride sintered compact is also excellent as mentioned above, it has the property of 
excelling also in the endurance over the repeat of a temperature up and a temperature fall, 
and practical dependability is high. 
[0033] 

[Example] In addition, in the following examples and examples of a comparison, various 
test methods were performed according to the following approach. 
[0034] (1) After attaching a lead in a temperature-distribution ceramic heater, it energized 
using the constant power regulated power supply, it set up so that the maximum 
temperature of point of measurement might become 150 degrees C, and the temperature 
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distribution of the heater side face at that time were measured in each location of A, B # and 
C of drawing 1 , and the maximum of the temperature gradient of each point of 
measurement was shown. 

[0035] (2) The room temperature after attaching a lead in a rising-and-falling-temperature 
rate ceramic heater -> after shutting off the time amount and the power source which the 
500-degree C temperature up took, the time amount which the temperature fall to a room 
temperature took was measured in each location of A, B, and C of drawing 1 . 
[0036] (3) The desguamative state of a 500 cycle deed and a plane of composition was 
observed for a durability test called an energization halt to the durability test ceramic 
heater for after [ 1 hour energization ] 1 hour. 

[0037] (4) Bonding strength JIS R It measured by the three-point bending test according to 
1601. 

[0038] The ceramic heater of the structure shown in example 1 drawing 1 was 
manufactured by the following approaches. 

[0039] The ethyl cellulose of organic BANIDA and the terpineol of a solvent were added to 
the mixed powder which consists of 80 weight sections, the platinum powder 10 weight 
section, and the Ti powder 10 weight section in the end of silver dust, it kneaded with 3 
mills, and the metal paste for specific metallized layer formation was obtained. In addition, 
as metal powder, the thing with a mean particle diameter of 1-2 micrometers was used 
altogether. 

[0040] The above-mentioned metal paste was used and the electrode pattern 2 first 
connected with the heating element pattern 4 at this was formed in the plane of 
composition of the alumimium nitride sintered compact 1 which has the notch 3 with a 
diameter of 10mm in the center by 2mm in 50.8mm long, 50.8mm wide, and thickness by 
screen-stencil. Printing of the above-mentioned heating element pattern 4 was performed 
by width of face of 250 micrometers, and the thickness of 20 micrometers. 
[0041] Then, the above-mentioned heating element pattern and the 100-micrometer gap 
were opened in the non-energizing section 5 in this plane of composition, and after screen- 
stenciling the aforementioned metal paste so that it may become 95% of the area of the 
non-energizing section of a plane of composition, it dried for 20 minutes at 150 degrees C. 
[0042] Then, much more alumimium nitride sintered compact which is not printing further 
the alumimium nitride sintered compact which formed each pattern similarly at a three- 
layer pile and the topmost part was piled up, it calcinated for 10 minutes at 1000 degrees C 
among the vacuum of 1.0x10 to 5 or less Torrs, and the ceramic heater to which each class 
was joined was obtained. 

[0043] The result of having measured the temperature-distribution property about the 
obtained ceramic heater, a rising-and-falling-temperature rate, endurance, and bonding 
strength is shown in Table 1. 

[0044] In example 2 example 1, what used the palladium powder 10 weight section instead 
of the Ti powder 10 weight section of a metal paste was used, and the ceramic heater was 
similarly obtained except having replaced with calcinating baking conditions for 10 minutes 
at 950 degrees C in atmospheric air. 

[0045] The result of having measured the temperature-distribution property about the 
obtained ceramic heater, a rising-and-falling-temperature rate, endurance, and bonding 
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strength is shown in Table 1. 

[0046] Six kinds of metal pastes changed at a rate which shows the mixed rate in example 
3 palladium powder and the end of silver dust in Table 1 were obtained. This metal paste 
was used, respectively and the ceramic heater was obtained like the example Ir- 
respectively except having replaced with calcinating baking conditions for 10 minutes in 
atmospheric air at 950 degrees C (in the case [ However, the end of silver dust ] of the 100 
weight sections 1000 degrees G). 

[0047] The result of having measured the temperature-distribution property about the 
obtained ceramic heater, a rising-and-falling-temperature rate, endurance, and bonding 
strength is shown in Table 1. 

[0048] In example of comparison 1 example 1, the epoxy resin adhesive layer was used 
instead of forming a specific metallized layer, and the ceramic heater was manufactured. 
[0049] The result of having measured the temperature-distribution property about the 
obtained ceramic heater, a rising-and-falling-temperature rate, endurance, and bonding 
strength is shown in Table 1. 

[0050] In example of comparison 2 example 1, the tungsten paste was used instead of 
forming a specific metallized layer, the metallized layer which consists of a tungsten was 
formed on the alumimium nitride Green object, and the ceramic heater was similarly 
created except having replaced baking conditions with carrying out coincidence baking at 
1800 degrees C in N2 ambient atmosphere. 

[0051] The result of having measured the temperature-distribution property about the 
obtained ceramic heater, a rising-and-falling-temperature rate, endurance, and bonding 
strength is shown in Table 1. 
[0052] 
[Table 1] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

rDrawinq 11 The perspective view showing one mode of the ceramic heater of this 
invention 

[Drawing 21 The printing pattern of each class for a joint 

[Description of Notations] 

1: Alumimium nitride sintered compact 

2: Electrode 

3: Through tube 

4: Heating element pattern 

5: Specific metallized layer pattern 
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